Market outcomes are contrasted for uninformed investors with and without broker representation to evaluate the information role, and for parties opposing the uninformed (with and without representation) to evaluate the bargaining role. The setting is a sample of 17,000 office building transactions in more than 100 US markets, and the identification strategy for uninformed investors is based on the nonlocal clientele effect. Nonlocal investors buy high and sell low, paying significant premiums in acquisitions and accepting discounted offers in divestitures. Employing a commercial broker is found to have virtually zero impact on this disparity. Moreover, when the opposite party has broker representation, the degree of overpayment by nonlocal buyers is even higher. These findings are at odds with the conventional notion that brokers possess a high degree of specialized market knowledge which can be used to offset informational disadvantages suffered by their clients.
Introduction
Real estate brokers are widely assumed to possess specialized market knowledge which can be commissioned to offset disadvantages faced by uninformed market participants. In this study, we empirically dissect the efficacy of brokerage intermediation for uninformed investors. The setting is commercial real estate Theoretical Economics Letters (CRE), where assets are held for investment purpose rather than consumption.
The identification strategy for an uninformed investor is based on geographic origin. Nonlocal investor clienteles persistently underperform in CRE markets:
overpaying for purchases and selling assets at significant discounts to local players. Whether hiring a CRE broker has any impact on the outcome for nonlocal investors is the central focus of this study.
Nonlocal investors are buyers or sellers whose address is located in a different geographic market than the investment property. CoStar data includes around 17,000 transactions of office property for which investor address and investor type are available, covering 138 US markets during the period 1991 to 2013.
Nonlocal investors represent a nontrivial component of the office market with roughly 30 percent of buyers and sellers classified as such. Outcomes for nonlocal investors have heightened relevance today as domestic funds pursue geographic diversification in their CRE portfolios, and foreign capital continues to flock to US markets responding to perceptions of lower risk and long-term capital preservation relative to alternative investment opportunities. Yet, evidence for underperformance by nonlocal investors suggests practical limitations to the theoretically-optimal diversification strategy.
Perhaps brokerage intermediation can resolve these issues if a CRE broker is able to provide their clients with specialized market information and bargaining expertise. However, brokerage compensation contracts may fail to align incentives with that of obtaining the best possible price for their clients. Existing literature focuses heavily on the search role of brokers, yet advancements in technology have increased informational transparency for market participants.
Lacking from the literature is the evaluation of brokers who represent informed versus uninformed investors-potentially illuminating the informational role of brokers. Correspondingly, the bargaining role is revealed in market outcomes when the opposite party to a broker is informed versus uninformed.
To conduct the analysis, a propensity-score matching procedure is executed for each comparison set in order to minimize issues with sample heterogeneity and selection bias in CRE data. Four matched sample comparison sets are con- The next section provides background on the nonlocal clientele effect and brokerage intermediation in real estate markets. The third section explains the data used in this study and the empirical methodology. The fourth section discusses the empirical findings, and the final section provides concluding remarks.
Background

A) Nonlocal Clienteles in Real Estate Markets
Nonlocal investors in real estate markets suffer from informational disadvantages that distort their ability to obtain accurate asset valuations. Impacts from nonlocal investment can be severe enough to even produce localized asset price bubbles, as in the case of Japanese buyers converging on the Waialae-Kahala, Hawaii housing market during the late-1980s [1] . By nature, clientele effects are biased toward finding evidence of overpayment by uninformed buyers. If valuations by uninformed buyers were too low, few sellers would be willing to transact in the local asset market. Instead, the clientele effect appears once there is sufficient transaction activity by nonlocal buyers-each successfully outbidding the local competition. In the Waialae-Kahala neighborhood, waterfront homes doubled in value and homes prices on interior lots rose more than 50 percent from 1986 to 1987.
Studies for nonlocal investor clienteles include forest parcel sales in Adirondack Park [2] , apartment rents paid by new residents [3] , condominiums in Singapore [4] , investment houses in Las Vegas [5] , and house prices in Baton Rouge [6] , Glasgow [7] and Florida [8] . Economic rationale for higher prices paid by nonlocal buyers in housing markets include higher search costs and informational disadvantages-formalized in the model by Turnbull and Sirmans [6] . Support for the explanation based on information asymmetry is documented by Neo, Ong and Tu [4] , who find that foreigners pay higher premiums for low-rise condominiums which are more heterogeneous and difficult to value than high-rise units. Anchoring is a more specific version of informational disadvantage where buyers from distant markets apply false reference points of asset values from their home market. Evidence supporting the anchoring hypothesis identifies that higher prices or rents for housing are paid by those who emanate from more expensive markets [2] [3] [8] .
Apart from residential, evidence for premiums paid by nonlocal investors on CRE assets includes apartment complexes in Phoenix [9] and office buildings in more than 100 US markets [10] . Liu, Gallimore and Wiley [10] also consider the divestiture side of the investment, finding that nonlocals sell at a significant discount to similar assets sold by locals. Evidence from these two studies on CRE investment support both the anchoring and search cost explanations. Faced with mounting evidence of underperformance by nonlocal investors, the natural next question becomes: Why wouldn't nonlocal investors simply hire a CRE broker to eliminate the information disadvantage?
The nonlocal clientele effect in CRE presents an ideal context within which to investigate the ability of brokers to resolve information problems in heteroge- Informational transparency has increased for real estate assets with widespread adoption of property search technology in recent years, such as the MLS provides for the housing sector. Yet, it remains a widely-held belief that real estate brokers possess a high degree of specialized market knowledge that can act to offset informational disadvantages faced by either party, when represented. As
Han and Strange [11] point out: "Quite naturally, the value of real estate brokers should be particularly large for unsophisticated buyers and sellers with limited knowledge and experience of housing markets". There are issues with incentive alignment and brokerage compensation for both the listing broker and the buyer broker. In the United States, the conventional brokerage fee is structured as a percentage commission rate (typically around 6 percent of the sale price), and the listing agreement defines the expiration date. The listing broker's incentive is then to ensure that the property sells within the contract period [12] , whereas search costs may be significantly higher for the seller than for the broker. In addition, a one percentage point increase in the sale price has a much smaller impact on the listing broker's compensation than it does on the seller's net gain from sale. These conditions are favorable for a listing broker who is able to influence the seller to set a lower listing price, or accept a lower offer from a potential buyer; both actions increase the probability of sale and reduce expected search effort [13] . In practice, real estate brokers are observed to achieve significantly higher transaction prices on their own property than they do for their clients-exposing conflicts of interest in the principal-agent model for real estate brokerage [14] [15] .
Buyer brokers have incentives to minimize search costs per successful transaction. The first-stage objective is to search until a property is found that sufficiently satisfies buyer criteria. Once an acceptable match is found, the objective Theoretical Economics Letters then becomes to close the deal. If a buyer broker can convince their client to increase the offer, it increases the probability of concluding the search and linearly increases brokerage compensation [16] . There is some evidence that higher percentage commission rates on buyer brokerage arrangements lead to higher prices paid by the buyer [17] .
Under dual agency, the brokerage firm represents both parties to the transaction-with conflicting implications for the marketing outcome. Brokers involved in dual agency are uniquely positioned to possess privileged information about the reservation prices of both parties. On the one hand, such information could be exploited to maximize sale price and broker compensation. On the other hand, pressure toward a lower price increases the likelihood of successful agreement during the bargaining stage. Accordingly, dual agency heightens litigation risk for the participating brokerage firm in the event that either party feels unfairly treated after closing. Gardiner, Heisler, Kallberg and Liu [18] find that dual agency results in lower selling prices, but that the discount is dramatically reduced following enactment of a law for mandatory disclosure of agency relationships.
In the brokerage intermediation literature, almost all studies are based on housing data. One exception is Hardin, Johnson and Wu [19] , who focus on apartment transactions. They find limited to no evidence for brokerage effects and contend that its impact is likely minimal for income-producing assets due to a higher degree of investor sophistication and greater informational transparency.
In the present study, we challenge these notions. Not all CRE investors are highly sophisticated (e.g. see earlier discussion for nonlocal clienteles) and the assets involved have highly heterogeneous attribute sets, distorting the valuation process. Informational transparency is arguably no greater in the commercial sector than it is for houses. CRE assets are thinly traded and detailed information about transactions is primarily available through private vendors, such as CoStar and Real Capital Analytics, with subscriptions that can be cost-prohibitive for even some commercial brokers to obtain. Whereas housing data in the modern era are essentially freely available to the general public through online platforms such as Zillow and Trulia. As a consequence of noisy asset values and arguablyless informational transparency in the CRE sector, it is possible that even brokers themselves do not always possess a high degree of specialized market knowledge that could be used to offset informational disadvantages.
An alternative view is that the CRE broker possesses information primarily limited to the seller's reservation price (when serving as the listing broker), the buyer's reservation price (as the buyer broker), or both (under dual agency). The broker's objective is to successfully close a deal within the specified contract period of the brokerage arrangement. Success is measured relative to the client's expectation, rather than some unobservable market value. Uninformed investors generate expected values for the asset that are subject to greater variance and potentially biased relative to expectations formed by informed investors. As a Theoretical Economics Letters consequence, a property is expected to sell at a higher price when an informed seller matches with an uninformed buyer; or at a lower price whenever an uninformed seller matches with an informed buyer. If brokers play an important information role, then brokerage intermediation should significantly reduce price disparity in mismatched transactions. If, instead, brokers primarily negotiate relative to their client's expectation, then brokers bargaining capabilities are vulnerable. Successful bargaining by brokers should result in informed investors receiving better prices for their assets when matched against uninformed investors. Dual agency scenarios potentially mitigate the exposure for uninformed participants. If litigation risk is relevant to the broker's expected cost function, then dual agency brokers-who are likely informed about both sets of reservation prices-might steer negotiations toward a price where neither party appears disadvantaged.
The central motivation in this study is to explore the interaction of brokerage intermediation when CRE investors are uninformed. The identification strategy for uninformed investors is based on informational disadvantages faced by nonlocal clienteles who tend to underperform in the office market. We evaluate the roles of both listing brokers and buyer brokers, as well as dual agency scenarios.
The lens through which we examine these effects applies a propensity-score matching technique to limit sample selection bias and to provide this comparison for CRE assets that have similar characteristics. Brokerage intermediation effects are compared for properties bought and sold by informed market participants, as well as for properties bought and sold by uninformed participants.
This is the first research study to evaluate the interaction of broker involvement for nonlocal clientele effects in CRE investment markets. . In order to be included in 1 The number of observations used in the full sample does not include observations that are more than three standard deviations beyond the sample mean for each of the dependent variables considered in the empirical analysis. An alternative approach to the propensity-score matching procedure applies both the trimmed and untrimmed full samples, resulting in empirical results that are qualitatively consistent in sign and significance with each of the results reported in this study.
Data & Methodology
the sample, each observation is required to have information available in data fields for investor identity and investor address, along with all other variables relevant to the analysis. Table 1 In order to provide a meaningful and accurate comparison, a propensity-score matched sample is constructed. A probit model is estimated for the probability that an office building selected by a local buyer will involve buyer representation. The probit model includes variables for land area, building size, property age, along with indicators for property class, multi-tenancy, buyer classification The list of possible sale conditions identified by CoStar includes 1031 exchange, assemblage, auction sale, bankruptcy sale, build-to-suit, building contamination issue, building in shell condition, business value added, condo conversion, court appointed sale, debt assumption, deed restriction, deferred maintenance, direct exchange, distress sale, double escrow, estate/probate sale, excess land, exercise of option, expansion, ground lease (leased fee simple), ground lease (leasehold), high vacancy property, historical site, land contract, lease option, note purchase, partial interest transfer, purchase by tenant, recapitalization, redevelopment project, REO sale, rolling option/takedown, sale leaseback, short sale, and soil contamination issue. An alternative approach is to include only transactions that occur under normal sale conditions. Theoretical Economics Letters 
Buyer rep 0.37 The matching process is carried out based on a one-to-one, nearest-neighbor propensity score matching with replacement. Summary statistics for the matched sample of unrepresented local buyers are also shown in Table 1 . The analogous sequence is executed to produce matched samples for unrepresented nonlocal buyers in Panel A, as well as for represented buyers with local addresses (matched to transactions that have similar attributes to those purchased by represented buyers with nonlocal addresses), and for unrepresented buyers with local addresses in Panel B of Table 1 . Results from the probit estimations for the propensity scores are reported in Appendix Table A1 . Generally, nonlocal investors are more likely to select newer, larger, and Class A office buildings. As a result of the matching procedure, the matched sample control groups for each comparison set have highly similar physical attributes, locational identities, investor types, and occur with similar market timing relative to the respective subject group.
By constructing the comparison samples for the empirical test in this manner, the results in this study will reveal 1) whether broker representation has an impact on purchase prices for local buyers, 2) whether representation impacts prices paid by nonlocal buyers, 3) whether nonlocal origin impacts prices paid by buyers with broker representation, and 4) whether nonlocal origin impacts price for unrepresented buyers. In addition to purchases, this study considers the impact on exit price obtained by local and nonlocal sellers, depending on whether broker representation is involved or not. Summary statistics for the sales samples are provided in Table 2 , and the matched samples are produced from the identical procedure as previously discussed for the purchase samples.
Once the matched sampling procedures are applied, the next step in the empirical analysis estimates a hedonic regression with transaction price per square foot (Sale price), logged, as the dependent variable. The model is written as: Table 3 presents results from the purchase samples using propensity-score matching to estimate the effect of broker representation and buyer origin on prices paid for office buildings. Reading results from left-to-right, the first set is for the sample of local buyers. Prices paid by local buyers who have broker representation are compared to those in a matched sample of similar assets purchased by local buyers who were unrepresented during the transaction. Curiously, the presence of buyer representation is associated with higher prices paid. Represented buyers overpay by an estimated 10.7 percent relative to similar assets (coefficient on Buyer rep). Thus, even after carefully controlling each measurable difference and applying the propensity-score matching procedure, buyer representation appears to make matters worse. While buyer representation appears to convey a disadvantage, use of a broker from the same firm as the listing brokerage exactly offsets this outcome for local buyers. The estimated transaction price is reduced by 10.7 percent when using brokers from the same firm (coefficient for Same rep), subtracted from the 10.7 percent premium for having used a buyer broker in the first place nets to zero. Dual agency has the potential for efficiency gains such as when an internal client is identified as a potential match for the listing-also called internalized transactions. Yet, dual agency also creates the potential for incentive misalignments that stem from informational asymmetries inherent in CRE transactions. Brokers may possess private knowledge regarding the reservation price, motivation, urgency, or constraints of either party. While use of this knowledge may facilitate a more expeditious screening of potential matches, it also exposes the brokerage firm to increased risk of litigation if either party feels treated unfairly after the closing. The perception of heightened litigation risk can serve as a mechanism that encourages brokers who are involved in dual agency transactions to limit the degree to which they might allow a buyer to overpay.
Results
Continuing with the results in Table 3 , the second set considers broker representation effects for nonlocal buyers. Use of a buyer broker has zero impact on the price paid by nonlocal investors (coefficient for Buyer rep is insignificant); unless the seller is represented and the buyer happens to use a broker from the same firm. In contrast to the result for local buyers, the presence of a listing agent (or seller representation) has a sizable impact on the transaction price. Seller brokers are able to extract an estimated surplus of 18.3 percent in overpayment (coefficient on Seller rep) from nonlocal buyers. This magnitude is measured relative to prices paid by nonlocal buyers on similar assets when the seller is unrepresented. Thus, buyer brokerage arrangements do not appear to help nonlocal buyers in getting a better price. Instead, listing brokers help the seller to get a better price when the buyer is an informationally disadvantaged Theoretical Economics Letters out-of-towner.
When faced with a seller who has broker representation, the most impactful decision a nonlocal buyer can make is to elect for dual agency and seek out a buyer broker from the same firm of the listing broker. The estimated price impact from dual agency reduces the degree of overpayment for nonlocals by 8.1 percent (coefficient of Same rep)-netting out to 10.2 percent overpayment, versus 18.3 percent in the absence of dual agency. Thus, while the optimal path for a nonlocal buyer is to pursue assets that are marketed by unrepresented sellers, when a seller has broker representation, nonlocal buyers should attempt to hire a broker to represent their own interest from the same firm. If not, the degree of overpayment by nonlocal buyers transacting with a represented seller is 18.3 percent-independent of whether buyer representation exists.
Whereas the first and second sets of results in Table 3 compare broker representation effects, the third and fourth sets compare the estimated difference in prices paid according to buyer origin. Nonlocal investors are similarly disadvantaged regardless of whether they have buyer representation. Nonlocals overpay by an estimated 7.1 percent with buyer representation, and 7.8 percent without. Yet, buyer representation creates an opportunity for potential efficiency gains to occur under dual agency. When the buyer and listing broker are from the same firm, the degree of overpayment for nonlocals is cut down by 6.6 percent. As previously discussed, dual agency is one of the most favorable scenarios for a nonlocal buyer. If the nonlocal buyer decides to go unrepresented in the transaction and the seller has broker representation, the degree of overpayment is 7.8 percent for being a nonlocal plus an additional 7.3 percent premium, extracted from the buyer's willingness-to-pay surplus, which occurs when a CRE broker represents the opposite party. Table 4 provides complementary results for the sale side of the transaction.
Local sellers obtain similar exit prices regardless of broker representation (coefficient on Seller rep is insignificant from zero). If the local seller matches with a represented buyer (a proxy for unsophisticated cohort), then the sale price increases by an estimated 10.1 percent (coefficient on Buyer rep). Although when both parties are represented by the same firm, the degree of overpayment is reduced by 7.9 percent to a net premium of 2.2 percent. In the second set of results in Table 4 , broker representation fails to make any meaningful difference for nonlocal sellers. Even if there is buyer representation (previously discussed as potentially disadvantaged group) or dual agency, the difference in sale price is insignificant from zero for nonlocal sellers.
The third and fourth sets of results in Table 4 compare the estimated difference in transaction prices accepted by nonlocals to that of local investors. Nonlocals sell at an estimated discount of 8.1 percent with representation and at a discount of 12.0 percent without; this is measured relative to prices on comparable assets sold by local investors. Consistent with other findings in this study, the presence of buyer representation is associated with higher prices and dual agency works to offsets the degree of overpayment for represented buyers. Propensity-score matched samples are used in each case, consisting of equal number observations for Represented and Unrepresented Sellers (in the Local and Nonlocal subsamples), or equal number of observations for Local and Nonlocal Sellers (in the Represented and Unrepresented subsamples). The variables Land area, Size, Age, and Market time are each logged. The variable name is listed in the first column, the estimated coefficient in the second, and the t-statistic (t-stat) in italics is in the third column. The respective t-statistic and reported significance level are based on standard errors clustered by market and calendar year. All variables are defined in the notes to Table 1 . The estimation includes fixed effects indicator variables controlling for seller type, calendar year of the transaction date, sale conditions, and geographic markets. ***, **, and * indicate statistical significance of the estimated coefficient based on the corresponding t-statistic at the 1%, 5%, and 10% levels respectively. Table 5 presents results from the estimations for marketing duration, reflecting an additional dimension to CRE marketing outcomes. Assets sold via listing brokers experience significantly longer marketing periods. Use of a listing broker increases marketing time by an estimated 18.3 percent for local sellers and by 24.5 percent for nonlocal sellers. The difference in marketing durations for local and nonlocal sellers is insignificant from zero (coefficients on Nonlocal). A seller may elect to not use a listing broker if they believe a willing buyer can be successfully identified through their existing network of CRE contacts. Unbrokered transactions can save money by avoiding the brokerage commission fee, which leaves a positive surplus to be divided between buyer and seller. This motive is plausible as, indeed, unrepresented sellers are significantly more likely to transact with unrepresented buyers (represents 92 percent of transactions in the unrepresented seller sample). In a related manner, dual agency is occasionally referred to as "internalized" transactions, due to the increased likelihood that a buyer is matched from the established network of the listing brokerage firm. Dual agency appears to significantly reduce marketing duration for local sellers.
Conclusions
Brokers fail to play the intended role, at least on behalf of uninformed parties.
Buyer representation has no detectable impact on prices paid by nonlocal investors-the proxy group for informationally-disadvantaged. Nonlocal buyers pay significant premiums, in the magnitude of 7 to 8 percent, regardless of broker Whereas the informational role appears limited when brokers act on behalf of uninformed investors, the bargaining role appears with distinction when brokers represent the party opposite to uninformed investors. The degree of overpayment is significantly higher for nonlocal buyers when the seller is represented by a broker. Yet, when opposing local buyers, a broker-represented seller is unable to have a significant impact on selling price. Thus, brokers are able to extract willingness-to-pay surplus from uninformed buyers only.
The mitigating circumstance to all of the above detrimental outcomes for nonlocal investors occurs under dual agency, where the same brokerage firm represents both buyer and seller and litigation risk is amplified. Under dual agency, the degree of overpayment is significantly reduced for all disadvantaged buyers. This result suggests that brokers are likely to possess privileged information about investor reservation prices, rather than market values. Knowing both informed and uninformed investor expectations, dual agency brokers are able to facilitate more favorable outcomes for uninformed investors.
Nonetheless, the belief that brokers possess a high degree of specialized market knowledge that can act to offset informational disadvantages faced by either party is widely endorsed. We find little evidence to support this notion. Nonlocal investors are persistent underperformers in the markets for CRE investments, with and without brokers, suggesting that there are practical limitations to theoretically-optimal geographic diversification within CRE portfolios.
Conflicts of Interest
The authors declare no conflicts of interest regarding the publication of this paper. 
